Interleukin 1 and endotoxin activate soluble guanylate cyclase in vascular smooth muscle.
Our recent studies indicate that interleukin 1 (IL-1) and bacterial lipopolysaccharide inhibit agonist-induced contractions in rat aortic rings by an endothelium-independent mechanism. The present study investigated the role of guanosine 3',5'-cyclic monophosphate (cGMP) in the vasodilatory action of IL-1 and endotoxin. Rat aortic rings were denuded of endothelium and incubated for 3 h in physiological salt solution containing no additions, IL-1 (20 ng/ml), or endotoxin (10 micrograms/ml). Contractions induced by phenylephrine (3 x 10(-7) M) were decreased by 40 and 85% in endotoxin- and IL-1-treated rings, respectively. IL-1 increased cGMP content 2.5-fold in the absence of and 5.5-fold in the presence of 3-isobutyl-1-methylxanthine (IBMX). Endotoxin also increased cGMP content in the absence and presence of IBMX (5.5- and 25-fold, respectively). Both IL-1- and endotoxin-induced increases in cGMP occurred 3-4 h after initial exposure. The guanylate cyclase inhibitors, LY 83583 and methylene blue, each abolished IL-1- and endotoxin-induced inhibition of contraction and IL-1-induced production of cGMP. Furthermore, hemoglobin, which binds nitric oxide, completely blocked IL-1-induced increases in cGMP. We conclude that IL-1 and endotoxin inhibit vascular contraction in vitro by increasing aortic cGMP content. Studies with inhibitors suggest IL-1 and endotoxin may induce endothelium-independent production of nitric oxide or another free radical that activates soluble guanylate cyclase.